Abstract: For 37 species that have been without recent data and therefore listed in the categories regionally extinct (RE) and data defi cient (DD, DD-va), new occurrences have been detected. Th ese are documented with precise localities, date of collection, collectors, herbarium specimens, associated bryophytes, and taxonomic annotations where appropriate. Some are also illustrated by photographs, and for three of them we include distribution maps. According to the present state of knowledge and IUCN criteria, of these 37 species 10 are critically endangered, 14 are endangered, 2 are vulnerable and 5 are near threatened. In spite of the new occurrences, 6 species are rated data defi cient (DD).
INTRODUCTION
Checklists and red lists usually are outdated at the time when they appear in print. Th e latest red list (Papp et al. 2010 ) is no exception. Since its publication about 20 taxa new to the Hungarian bryofl ora have turned up, and some have to be excluded, but these changes to the checklist will be dealt with elsewhere. Here we focus on necessary changes in red-list status due to new records of long-known members of the Hungarian fl ora. In particular, bryofl oristic activity related to systematic grid cell recording (Erzberger 2012, Erzberger and Németh Studia bot. hung. 46(2), 2015 2013), but also other projects, have produced numerous remarkable records of rare and endangered taxa. Recent revision of collections of the fi rst author from the past two decades has also furnished some contributions.
Whereas the red list category "data defi cient (DD)" was used in Papp et al. (2010) only for taxa without recent data, we use this category in a diff erent sense that follows more closely the defi nition given by IUCN (2014) , i.e. we use this category also in cases where recent data are available, but insuffi cient for assigning a threat category. In this way, some of the taxa that were without recent data according to Papp et al. (2010) , are at present still rated DD although new occurrences have been found. In order to distinguish our rating from the label DD used in Papp et al. (2010) , we add the tag "IUCN", indicating that we explicitly refer to the use proposed by IUCN (2014) . However, for most taxa with new occurrences, proper threat categories could be assigned. We give details of the records and propose an amended red-list status.
For most rare bryophytes it is essential to know their ecological needs, where and under which conditions they grow, in order to fi nd new occurrences. We therefore also give some details of their substrate and associated bryophytes, in the hope that this may lead to further discoveries. Some annotations on characteristic features and photographs might also be eff ective in this way.
In papers to follow in this series, those species red-listed in Papp et al. (2010) as critically endangered (CR), endangered (EN), and vulnerable (VU), for which new data are available, will be treated in a similar way. It is the purpose of these papers to communicate the distributional data which will lead to a re-evaluation of the red list status of Hungarian bryophytes, since in the light of the new occurrences a more precise assessment is possible. In many cases this will imply the lowering of the red list category of species presently thought to be threatened. As a fi nal synthesis of this series, a new edition of the checklist and red list is planned.
Th ree of the species treated here (Brachythecium geheebii, Riccia fr ostii, R. huebeneriana) are protected by law in Hungary (MK 2012) .
For the species of this compilation that are red-listed on a European scale (ECCB 1995), we include their status. A new European red list has not been published, but in a checklist of all bryophytes of Europe, candidates for the new red list are labelled (Hodgetts 2015) . We also add this label where appropriate.
MATERIAL AND METHODS
Field work was carried out in the years 2012-2015. However, some earlier collections of the fi rst author which have been revised in recent years, are also considered. Geographical coordinates were determined with a Garmin eTrex Legend GPS; altitudinal data are approximate. Supplementary photographs were taken by the second author. Studia bot. hung. 46(2), 2015 In assigning threat categories, we closely follow the methods of the previous red list (Papp et al. 2010 ) except in the case of DD, as explained in the Introduction. Th us, using criterion B (IUCN 2014) , the number of presently known occurrences is evaluated as in Papp et al. (2010) : 1 (CR), <5 (EN), <10 (VU). Here we adopt the interpretation of Hallingbäck et al. (1998) for the term "location" as used in IUCN (2014) , i.e. we count numbers of localities or sites.
In order to give accurate information about the number of earlier records, in most cases herbarium specimens would have had to be revised. Th is was beyond the scope of the present work. Th us, apart from taxa that have already been subject to revision (Bryum: Erzberger and Schröder 2013 , Campylopus pyriformis: Csiky et al. 2014 , Conardia compacta: Németh 2011 , Pohlia: Erzberger 2005 , Seligeria: Gos and Ochyra 1994 , for earlier occurrences mostly and Orbán and Vajda (1983) were consulted. According to the information in these accounts, for some rare species the actual number of records could be inferred (Brachythecium capillaceum, Bryum funckii, B. intermedium, Campylo pus pyriformis, Conardia compacta, Jungermannia atrovirens, Leiocolea badensis, Philonotis marchica, Pohlia annotina, P. proligera, Racomitrium affi ne, Riccia subbifur ca, Seligeria campylopoda, S. trifaria var. longifolia, Syntrichia caninervis var. gyp sophila), whereas for others only the number of grid cells or bryogeographic regions, or for generally distributed species even less precise data could be obtained.
Nomenclature of bryophytes follows Erzberger and Papp (2004) and Papp et al. (2010) in most instances, exceptions are species that are missing from these checklists, e.g. Bryum lonchocaulon Müll. Hal., where Erzberger and Schrö-der (2013) is followed, Bruchia fl exuosa (Schwägr.) Müll. Hal. and Syntrichia Brid. where Hill et al. (2006) is followed.
Abbreviation of herbaria: BP = Hungarian Natural History Museum; Budapest; EGR = herbarium of Eszterházy Károly College in Eger; B-Erzberger = Botanical Garden and Botanical Museum, Berlin-Dahlem (collection of P. Erzber ger); HCsN = private herbarium of Csaba Németh, JPU = herbarium of Janus Pan no ni us University, Pécs Abbreviation of red list categories (for details of defi nition, see Papp et al. 2010) : RE = regionally extinct, CR = critically endangered, EN = endangered, VU = vulnerable, NT = near threatened, DD = data defi cient (without recent data), DD-va = data defi cient vanished (taxa with old records that had not been re-confi rmed in spite of searching the old sites), DD(IUCN) = data defi cient in the sense of IUCN (2014) (see Introduction).
Abbreviation of red list categories according to ECCB (1995) : CR = critically endangered, E = endangered, R = rare, RT = regionally threatened, K = insuffi ciently known, V = vulnerable. Ulota hutchinsiae was fi rst reported in Hungary from the Mecsek Mts (Misina) by Latzel (1934) . Boros (1953) listed two occurrences of the species, Buda Mts and Mecsek Mts, noting in brackets "According to Igmándy and Latzel, respectively". Consequently, he had probably never seen the corresponding voucher specimens. Later as well as Orbán and Vajda (1983) also cited these localities. Rajczy (1990) in the fi rst red list of Hungarian bryophytes marked U. hutchinsise with the RE category. During the preparation of the Hungarian checklist, Erzberger and Papp (2004) did not fi nd any specimens of U. hutchinsiae neither in BP nor in EGR, the two largest bryophyte collections of the country. Based on the lack of voucher material the species remained in the RE category also in the new red list (Papp et al. 2010) .
RESULTS AND DISCUSSION
In habit it is superfi cially resembling Orthotrichum anomalum Hedw., with exserted capsules and growing on rock, the leaves are not crisped as in other Ulota species, but are distinguished, among others, by colonising siliceous (rather than calcareous) rock, a much more hairy calyptra, and phaneropore stomata.
Taxa formerly vanished (DD-va)

Brachythecium geheebii Milde
Amended red list status: CR ; also protected by law (MK 2012 Th ere are old data from the Zemplén Mts, Visegrád Mts, and also from the Börzsöny Mts (Hangyás-bérc, Bagolybükki-völgy: Boros 1968) , but not from the locality where it was found recently.
Th is plant looks similar to a small Homalothecium philippeanum; from which it can be distinguished by the stouter costa and slightly wider laminal cells (6-10 μm versus 5-7 μm in Homalothecium). Mesterházy and Cs. Németh, 15.11.2014, HCsN 6404, 6405; leg. B. Papp, Cs. Németh, P. Erzberger and A. Kovács, 24.10.2015, B-Erzberger 20954 . Associated bryophytes: Fontinalis antipyretica Hedw., Platyhypnidium riparioides (Hedw.) Dixon.
Fontinalis hypnoides
Th is occurrence was already mentioned in and documented by many exsiccata. Th ere are also old reports from other thermal waters (Miskolc, Tata), from Lake Balaton and from a backwater of the river Dráva .
Th e leaves of F. antipyretica are usually sharply keeled, whereas they are not keeled, plane or very slightly concave in F. hypnoides. However, F. antipyretica can also produce leaves without keel, but usually on the same stem older leaves that are more typical can be found. reported this species from several caves in the Bükk Mts, Pilis Mts, Mt Naszály, Bakony Mts and Mecsek Mts. At present, 6 occurrences of the species are known (one confi rmation of Boros 1968's record, 4 recently published and one additional above), thus the modifi cation of the species' red list status was required.
In appearance this moss greatly resembles Orthothecium intricatum (Hartm.) Schimp., occasionally growing in similar habitats. Leaves of I. pulchella, however, are erectopatent, held away from the stem at a slightly greater angle (ca 45°) than those of O. intricatum (ca 30°). reported this rare species from 4 regions, among them from the Vend vidék.
Riccardia chamedryfolia is best distinguished from the somewhat similar R. multifi da (L.) Gray by the presence of oil bodies in nearly all marginal and epidermal cells (this requires, however, microscopical examination of fresh material, which was possible with the above-mentioned collection). mentioned one occurrence in the Börzsöny Mts, Orbán and Vajda (1983) in addition from the Visegrád Mts (as B. salebrosum var. capillaceum), but revision of the specimens would be desirable.
Th is species is characterised by a conspicuous yellowish-green colour, an autoicous sex condition, oft en producing sporophytes with a smooth seta, less robust than B. salebrosum (F. Weber et D. Mohr) Schimp., from which it also diff ers in a nearly erect capsule that is gradually narrowed to the seta, whereas B. salebrosum has curved to horizontal capsules. Alar cells are dark in B. capillaceum, and hyaline in B. salebrosum. B. capillaceum is presumably more widely distributed but under-recorded. Th erefore we assign the category DD(IUCN). At Neszmély, the species was found in a loess cliff , which represents an instable habitat, with a high risk of extinction. At the new site in the Bükk Mts, the population was very small and scattered, which also implies a relatively high risk of extinc- (photo: Cs. Németh, 17.03.2015 [7989.2] In spite of the scarceness of data, we consider this species to be endangered, since its wetland habitats are under much pressure and in danger of deterioration.
Bryum creberrimum
Campylopus pyriformis (Schultz) Brid.
( Fig. 3 Erzberger, unpublished) . Recently, the species was re-found at this site. A new occurrence of the species was discovered in the Western Mecsek Moun tains and published by Csiky et al. (2014) . Associated bryophytes at this site include: Dicranella heteromalla, Pohlia nutans (Hedw.) Lindb., Sphagnum capil li fo li um (Ehrh.) Hedw. var. tenerum (Sull. et Lesq. ex Sull.) Crum (conf./det. W. Schröder), S. fallax (H. Klinggr.) H. Klinggr., and S. squarrosum Crome.
Sterile C. pyriformis is very similar to Dicranella heteromalla, unless the typical spoon-shaped deciduous leaves are present. Otherwise, it can be distinguished by the anatomy of the costa.
Cephaloziella hampeana (Nees) Schiff n. Not rare according to , but revision of specimens seems desirable. Probably overlooked as C. divaricata (Sm.) Schiff n.
Amended red list status: DD(IUCN).
Gerecse Mts
Th is pale green species, which never shows any tinge of red (becoming brownish in exposed sites), is characterised by an autoicous sexual condition, the complete lack of underleaves on sterile shoots, and moderately large, thin-walled cells, 10-15 μm wide, at the base of lobes, which are 6-10 cells wide. It is most closely related to C. varians (Gottsche) Steph., from which it diff ers in particular by its ecology: C. hampeana is calciphobe, whereas C. varians requires a basic or calcareous substrate. Although in C. varians the underleaves are oft en inconspicuous, they usually can be detected near the shoot tip. Further diff erences are: just ripe spores 7-9 μm in C. hampeana, 9-12 μm in C. varians; gemmae colourless, turning partly greyish to rose-brown in C. hampeana, whereas in C. varians they soon become red; the leaves of C. hampeana are fl at, squarrosely patent, the leaves of C. varians are ± concave, with the tips turned towards the stem. 
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Th is rare species had been found along the Danube between Rajka and Piszke, always in small quantity and in deeper water than the other Cinclidotus species . Possibly overlooked as C. riparius or C. fontinaloides (Hedw.) P. Beauv.
It diff ers from its Hungarian congeners, with which it usually grows together, in leaf shape (margins not parallel, leaves widest at base, gradually narrowed to apex), by weaker border and larger laminal cells (12-15 μm; rarely to 19 μm; e.g. C. riparius: 8-10 μm). Similarly to C. fontinaloides, the leaves are curled when dry, but only slightly so. Four old records published by were re-confi rmed, seven recent records had been published by Németh (2011) , fi ve additional records are complemented here. Many of the occurrences are in protected areas, and habitat quality appears to be stable.
Calcicole species growing in caves, rock cavities, under overhanging rocks, rarely (not seen recently) on saline ground, always in small coverage. It is characterised by fi liform gemmae originating from the costa near the leaf apex. Th is species apparently occurs regularly in its typical habitat in riverine forests along great rivers mostly on living tree trunks subject to regular inundation. It is characterised by naked antheridia in leaf axils, unlike the bud-like dwarf male branches in F. bryoides, and a broader, mostly obtuse leaf apex. F. gymnandrus had obviously not been well understood by Hungarian bryologists, since no specimens of F. gymnandrus could be identifi ed in the whole material of Fissidens collected in Hungary in BP, and specimens labelled F. gymnandrus (or F. bryoides Hedw. var. gymnandrus) turned out to belong to other taxa, e.g. F. bryoides s. str., F. viridulus (Sw. ex anon.) Wahlenb., F. incurvus Starke ex Röhl., F. gracilifolius (revision of specimens in BP, Erzberger, unpublished Th e species occurs in seven mountain regions according to . Since spore size and ornamentation are diagnostic, this species can be named with certainty only when sporophytes are present (as in the above-mentioned collections). Unlike most of its Hungarian congeners, this plant grows on limestone and basic rock; it is dioicous, and has hyaline rhizoids (J. hyalina Lyell. has violet rhizoids).
Fissidens gymnandrus
Jungermannia atrovirens
Leiocolea badensis (Gottsche) Jörg.
( Fig. 7) Amended red list status: EN. considered all reports as doubtful except those from VasiHegyhát. In Őrség and Vendvidék, P. epiphylla is not rare. It may have been overlooked for the similar P. endiviifolia (Dicks.) Dumort. Th e two species can be identifi ed even in the fi eld when fertile, since P. endiviifolia is dioicous, with a tubular involucre around the developing sporophyte, whereas P. epiphylla is monoicous and has a fl ap-like involucre. In autumn, P. endiviifolia usually produces many narrow, bifurcate branches resembling antlers of a stag, but care is needed, since P. epiphylla can also have smaller branches as innovations. One can always tell the two species apart by microscopical examination of the slime papillae at the end of the thallus, preferably in fresh or not too old material: In P. endiviifolia these are longer and more-celled, restricted to the underside of the thallus, whereas in P. epiphylla they have a one-celled stalk and occur on both sides at the thallus end. Papp, 08.10.2014 (Fig. 9), HCsN 6338 Th is species was reported from eleven regions by ; its habitat (calcareous fens and springs) has obviously deteriorated in many cases and become very rare.
Unlike all other Hungarian congeners, Ph. calcarea is strongly calciphilic; from Ph. fontana (Hedw.) Brid. it can be distinguished by the strong costa (60-180 μm wide at leaf insertion) and the larger laminal cells in the lower third of the leaf (paracostal cells 12-22 μm wide and 50-80 μm long, ± hyaline). Philonotis marchica was reported from eleven localities in , from many of which the species has probably been lost due to changes in habitat quality (e.g. abandoned water mills).
A slender species characterised by distal mamillae on nearly all laminal cells and leaf margin not recurved.
Pohlia annotina (Hedw.) Lindb. Németh, 20.06.2014 (Fig. 10) Reported by reported this species from several mountain regions, among them the Zemplén Mts, and lowland areas, in particular along the rivers Dráva, Tisza and Maros. Th e extensive stands along the Danube are reported here for the fi rst time.
In the recent past, R. bifurca seems to have been overlooked as R. glauca, with which it shares not only a morphological similarity, but also its lowland habitat along great rivers. Both species have a rather wide thallus with a ±fl at groove. However, in R. glauca, the thallus is 3-5 times wider than high (seen in transverse section), with sharp, ±defl exed margins, whereas the thallus of R. bifurca is only up to 3(-4) times as wide as high, and has a raised, convex margin forming small tumid ridges. Th e spores of R. bifurca are light brown and translucent even when old, 60-85(-90) μm in diameter, with 6-7(-8) closed alveoles 9-13 μm wide on the distal face and mostly no closed alveoles on the proximal faces, whereas the spores of R. glauca are darker red brown to brown, blackish when old, opaque to hardly translucent (but light brown translucent when just ripe), 80-100 μm in diameter, with 6-8(-12) alveoles 6-12 μm wide on the distal face and usually well delimited alveoles on the proximal faces.
Th e authors followed the concept of Jovet-Ast (1986) and Damsholt (2002) during the identifi cation of species instead of Paton (1999) , for details of the discrepancies see Meinunger and Schröder (2007) . Németh, 02.10.2015 (Fig. 13) It is reported in from only two sites in the Visegrád and Buda Mts, but revision of specimens is desirable. 
Riccia fr ostii
Studia bot. hung. 46(2), 2015
Th is species is characterised by brown to dark brown, rather large spores, 80-100 μm; with closed alveoles on the proximal face (R. bifurca: spores 60-85-(-90) μm; alveoles mostly indistinct on proximal face) and 8-12 alveoles across the distal face (R. bifurca: with 6-7(-8) alveoles across the distal face). Cilia, papillose in their upper part, 70-120(-200) μm long, are frequently found near the thallus margin (in R. bifurca, smooth cilia, 120-340 μm long, may be sometimes found). (photo: Cs. Németh, 24.10.2015 [9169.3] ). Tóth (1986 Tóth ( , 1987 Th is species is characterised by a partially bistratose leaf lamina and very conspicuous high, branched papillae on the abaxial side of the costa, visible with a hand lens. It is probably oft en overlooked due to its similarity to the common S. ruralis occurring in the same habitat. reported this rare species from 7 locations, among them Vendvidék not far from the site reported here.
Seligeria campylopoda
Ulota coarctata is immediately recognised by the characteristically pearshaped capsule contracted with short striae around the mouth.
CONCLUSIONS
In this paper we report new occurrences of 37 species that were previously without recent data (in the categories RE, DD-va and DD) in Hungary. According to the present state of knowledge, of these 37 species 10 are critically endangered (Brachythecium geheebii, Bryum funckii, Fontinalis hypnoides, Jungermannia atrovirens, Pohlia proligera, Riccardia chamedryfolia, Seligeria campylopoda, S. trifaria var. longifolia, Ulota coarctata, Ulota hutchinsiae), 14 are endangered (Bryum creberrimum, B. gemmilucens, B. mildeanum, B. pallescens, B. turbinatum, Campylopus pyriformis, Leiocolea badensis, Lophozia sudetica, Philonotis calcarea, P. marchica, Pohlia annotina, Racomitrium affi ne, Riccia huebeneriana, R. subbifurca) , 2 are vulnerable (Fossombronia wondraczekii, Isopterygiopsis pulchella) and 5 are near threat-ened (Conardia compacta, Fissidens gymnandrus, Pellia epiphylla, Riccia bifurca, R. fr ostii). For 6 species, in spite of the new occurrences, data are insuffi cient to assign a red list status, therefore these are rated DD(IUCN), a modifi ed defi nition of data defi cient. Th ese are: Brachythecium capillaceum, Bryum intermedium, Cephaloziella hampeana, Cinclidotus danubicus, Syntrichia caninervis var. gypsophila, S. laevipila. Table 1 gives an overview of the changes and the data on which they are based. In the latest red list (Papp et al. 2010) , the authors stated a high percentage of taxa without recent data (21.1%), and assumed that some or many of them might have disappeared from Hungary, in particular those labelled DD-va. It is therefore fortunate that we can report here extant populations of 37 taxa that were without recent data, among them four species that had been searched in vain at their old localities, and even one that was thought to be regionally extinct. Th e resulting percentage of 15.6% of taxa without recent data is still high, compared with that of countries like e.g. Sweden (3.5%) or Switzerland (9%), but comparable to that of the Czech Republic (16.2%) or the Iberian Peninsula (14.8%) (Papp et al. 2010) . Hopefully, during ongoing fi eld studies, this percentage can still be lowered.
Th ere is no simple explanation of why the species reported here were without recent data. At least for those that were widespread in the past and are not rare at present, we had to learn anew what our "ancestors" knew already. Th ere is an unfortunate gap in Hungarian bryological fi eld and collecting activity between ca 1975 and 1985, as experienced during revisionary studies of some genera (e.g. Bryum) and documented in some members of the Grimmiaceae (Erzberger and Schröder 2008: Fig. 2 ). Th us, knowledge of certain species may not have been passed on to the next generation of bryologists. In the present account this is most convincingly documented in the cases of Riccia bifurca and R. fr ostii. Th is paper therefore also aims at improving knowledge of the species by giving some details of their ecology and morphology, including photographs, in the hope that at least for these species, new occurrences will be found. * * * Table 1 
